"APPROVED FOR RELEASE Thursday, July 27, 2000 CIA-RDP86 00513R00031022

ERZEE o ” R el b TR n_-.%"

L 27735-66
_ ACC NR: AT6015143

: O}
- by the modulating material. The linear electro-optical (Pockels) effect shows the
 greatest promise. The materials presently available for SHF modulation based on the
offects studied in this paper do not meet the necessiry requirements. The search for |
new materials should be continued. Wideband light modulation requires protracted in-
teraction between the modulated and modulating signalls and absence of dispersion in
the transmission line for the modulating signal. ‘This requires a modulating cell for |
excitation of a TEM wave. A transition to this type of wave requires the use of
crystals with small transverse dimensions making extivmely rigid demands for treat-
ment and hmogenaity Orig. art. has: 2 ﬁgures, 43 formulas, S [Ll’o]
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TITLE: Information capacity of laser modulat.ors in the microwave band
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SOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 1966.
Sektsiya kvantovoy elektroniki. Doklady. Moscow, 1966, 24-27

TOPIC TAGS: solid state laser, laser modulation, laser communication

ABSTRACT: A formula is developed for the bardwidth of laser modulators based on the
linear electro-optical effect. The formula shows that the bandwidth increases !
when the crystal length decreases. Microwave bandwidths are calculated for the i
modulators having the form of a circular (mode E) and rectangular (mode TE) !
waveguides partially loaded with active crystals. Neglecting the microwave losses, |

a circular waveguide can transmit up to 107 bits per sec at 9470 Mc with av = 30 Mg
-a rectangular waveguide would transmit up to 10° bits per sec. With an allowance ?
for the microwave losses, the information capacity is still 108— 107 bits per sec. |
Orig. art. has: 13 formulas. (031 ——
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TZTLE:  Certain properties of a threshold system for communications in the optical re-

gion

;SOURCE: Vsesoyuznaya nauchna
Scktsiya kvantovoy elektronik

|
]
i

©aTw WA binary optical communication'system with a threshold receiver is analyz-
24. Aierpression for the optimum detection threshold level is derived from Mendel's

!

\TOPIC TAGS: optic communication, photoelectric detection, photon, signal noise ratio

c

;sorwuia for photoelectric detection:

t
'

‘todetector efficiency.
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jwhere Po ’P'-x are the probabilities of signal and noise photons detection; a is the pho-

The optimum threshold value is valid for Poisson distribution

ya sessiya, posvyashchennaya Dnyuﬂradio. 22d, 1966.
i. Doklady. Moscow, 1966, 31-32
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of photons. For a distribution othep than Poisson's, the optimum threshold value chang-|
ies. The selection of an optimun receiver threshold substantially reduces the probabi-
ity of errcr, even for lower transmitter power. The application of quantum ampl{fi-
cation in threshold communication system was also investigated. Orig. art. has: &
;formulas. ‘
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TITLE: Sweeping a light beam by ultrasonic waves

SOURCE: Vsesoyuznaya nauchnaya sessiya, posvyashchennaya Dnyu radio. 22d, 1966. Sekt-
siya kvantovoy elektroniki. Doklady. Moscow, 1966, 41-48

TOPIC TAGS: ultrasonic wave, gas laser, ultrasonic frequency 4 57940/4@ wAvE

ABSTRACT: If an ultrasonic standing wave is set up in a transparent medium at right
angles to a narrow light beam, the wave will produce regions of greater and lesser dent
sity in the nmedium at half-wave intervals and thereby regions of greater and lesser
refraction for the beam. These regicns alternate places every half period. Thereforej
the beam which is much narrower than the ultrasonic wavelength will be swept from

side to side at the ultrasonic frequency. This phenomenon is analyzed on the basis of
geometric optics. It is pointed out that large refraction angles require transducers
that produce deep ultrasonic fields and fluids with large acoustical impedances. The |—
effectiveness of a beam sweeping device increases with frequency up to a certain
limit, With standing waves it is important that whole number of half waves fit be-
tween the ultrasonic transducer and the reflector. A model scanner using a helium- —
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-neon laser light source was constructed and tested. The light was passed through a
beam former ard through the test cell. A 200 w ultrasonic generator, set at right
angles to the beam, drove a barium titanate transducer mounted in the cell. The re-
sonance frequency was 250 kc. Without ultrasonic excitation, a small spot appeared
on the screen. When the ultrasonic excitaticn was switched om, a line appeared, and
the deflection angle was calculated hy.%ulation. Deflection was 1.5 deg for
water, 1.6 deg for xylene, and 2.0 deg for tegradaloroethylene. Orig. art. has: &
figures. (\ 1
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TITLE: Noise in quantum devices 75

i SOURCE: Respublikanskiy seminar po kvantovoy elektronike. Kvantovaya elektronika
{Quantum electronics); trudy seminara. Kiev, Naukova dumka, 1966, 259-291

TOPIC TAGS: Quanturn amplifier, quantum device, noise N

ELECT RO, .
ANPLILIER , K81, oiSE

ABSTRACT: Lower by three orders than the noise in conventional amplifiers, the
quantum-amplifier noise is due to two factors: Thermal fluctuation and spontaneous
emission of active microparticles. The first noise source can be subdivided into the
thermal fluctuation of passive substance (resonator walls, etc.) and the thermal
fluctuation of the amplifying substance transferred to a negative-temperature state.
The latter component and the spontaneous-emission noise are investigated in this
article which is a compilation based on 3 Soviet and 23 Western publigshed sources,
The nature of noise in quantum systems transferred to a negative -temperature state,
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By using the V. S. Troitskiy et al. approach (IVUZ. Radiofizika, 1961, 4, 3, 508}, it%
is proven that the H. B. Callen and T. A. Welton theorem (Phys. Rev., 1951, 83, 1, |
34) is applicable to a 2~-level molecular system. The thermal noise in an inverted
system is maxirnal at T~ —c0, i.e., with equal populations in both levels. With
Tm-’ - 0, the thermal noise approaches its minimum; this means that in N“H3 -
maser-type amplifiera, the thermal noise is in principle lower than in 3-level
amplifiers. Noise factor of a generalized amplifier. This noise factor is defined as
a ratio of noise power at the output of a real amplifier to that at the output of the
perfect amplifier. A general and a few specific formulas for the noise factor are
derived; they help to determine the output noise power at any temperature of the |
source of input noise. Noise in a TW quantum amplifier. An equation is set up which
describes noise-power variation along the waveguide (filled with a negative-
temperature medium). It is found that the noise factor increases as the non-
equilibrium-medium gain decreases and as the waveguide-wall loss increases. As
the pumping-caused noise is usually very small, the noise factor of a 3-level TW :
amplifier practically does not differ from that of a 2-level amplifier. Noise factor off

a circulator-type quantum amplifier. The noise in this amplifier is due only to the "]
active substance and, hence, can be very low; with a low-loss circulator, its cooling ‘
becomes unnecessary which is an advantage of this type amplifier. Noise factor of a !

|
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circulatorless quanturmn amplifier. The corresponding formulas take into account the
second coupling aperture and ferrite valves. The noise factor of this amplifier is
always higher than that of a circulator-type amplifier. Noise in molecular amplifiers
and generators. Unlike paramagnetic amplifiers, the molecular amplifiers have an
additional noise source connected with the fluctuation of the number of active particles
in the beam. Contribution of this noise in the total amplifier noise is evaluated;
ordinarily, it is small as compared to the thermal noise; however, at low tempera-~
tures or at high frequencies it may become substantial. Measuring noise temperature
of quantum amplifiers. A typical arrangement is described (R. W. De Grasse et al.,
J. Appl. Phys., 1960, 31, 3, 443; J. P. Gordon et al., Proc. IRE, 1958, 46, 3,
1588). Orig. art. has: 6 figures and 178 formulas.
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SOURCE: Respublikanskiy seminar po kvantovoy elektronike. Kvantovaya elektronika.
(Quantum electronics); trudy seminara. Kiev, Naukova dumka, 1966, 292-319

TOPIC TAGS: quantum theory, information theory , LLECTEO MASAXT ¢ RADIAT IO
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ABSTRACT: Based on well~known Western sources (T. Stern, IRE Trans., JT-6,
1960, 4, 435; J. Gordon, ''Advances in Quantum Electronics, " 1941, 4, 509;

J. Gordon, Proc. IRE, 1962, 50, 9, 1929), a quantum-channel model is described
which allows for not only the zero-field roise but also for the effects associated with
idiscrete electromagnetic radiaticn; applied to various communication systems /4this
:model reveals new and interesting relations which have not been described by the
classical theory of information. The following authors' results re wideband communi-
cation channels are added: The signal entropy in a wideband quantum channel reaches|_

P
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o
its maximum when the signal field coincides with the black-body radiation field:

‘N (v) = [exp (%)— l]_l . If an additive thermal noise is present in the channel, the

information capacity reaches its rnaximurmn when the above condition is referred to the
signal-noise sum. The entropy capacity is always finite being limited by:
- 1

Hsge = n[%;]z . Orig. art. has: 12 figures and 38 formulas.
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~I7L3: Oa the Irequency of parametrically cxcited spin waves /Report, All-Union
Conserenco on tho Paysics of Forro- and Antifcrromagnotism hold 2-7 July 1665 in
Sverdiovsi/ L {

.-

SCURSZ: AN SSSR. Izvestiya. Seriya fizicheskaya, v. 30, no. 6, 1966, 1008 i
~0PIC TAGS: spin wave, ferrite, frequency doubling, parametyic resonance ,

S ABSTRACT: The authors have investigated the relation botween the pumping power P at ‘
. frequency Iy, the wave vector k, and the polar angle 8 of parmmcetrically excited spin!
waves andor conditions of saturation of ike fundamental resonance. Tho wave vector ;
was oliminated with the aid of the dispersion cquation of H.Suhl (J. Pays. Chem. S0C.,,
1, No. 4, 209 {1957)), and the polar angle was calculated from plots of the second 'l

- harmonic power as o function of the pumping power. second harmonic production by spin!

" waves can oxceed the usual frequency doubling offect in forrites by a factor of 2 or |—
3. Dxperimental data on a 3 mn diameter ytitrium iron garnet sphere at a second har- :
monic frecuency of %.37 Kiiz are presenicd. No frcguencies othexr than 21 were observ-';

'{ed, £rom which it is concluded that tho equation Ly = f is strictly satisfied. +The

- |
.
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tpolar ancle did not drop immediately to zero when the second order instability

! threshold o7 Suhl was excecded, but decrecased gradually with increasing punping power.
. When 9y reached 43° (at a pumping power about 7 db above the threshold) the oscillo-

! scope dispiay became unstable and further measuremcnts were impossible, but it is pre~
. sumed that 9y fell rapidly to zero with further increoase of the punping power. The

. prescnv deta are in agroement with (but provide more information than) those of C.V.

‘ Haas, 7.J.Matcovich, H.S.Belson, and N.Goldberg (Phys. Reve, 132, No. 5, 1980 (1963)),
! yaich were obtained by a resonunce shift method. Orig. art. has: 1 formula and 1

; digure.
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wIons:  BCcect of erystal defect on the width of tho ferromagnetic resonanco_line in |
Jerrites /aeport, All-Union Conierence on tho Phywics of Ferro- and Antiferromagnot-
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SCURSE: AN 585R. Izvostiya. Soriya fizichoskaya, v. 30, no. 6, 1966, 1011 !
!

TI2IC TAGS forcomagnetic resonance, lino widths, singlo erystal, yttrium compound, |
ferrite, garnev, anisoiropy, crystal lattice defect i

A3STRCT: Spherical single crystal specimens of yttriuwn iron garnet were anncaled

om 750° ¢ in water. This treatment had no effect on the width
oi the ferroaaguctic rcesononce (Fuir) . From this it is concluded that point deifects
{vacancics and intverstitial atoms) Go not contribute significantly to the width of

——emny Y

i

I

i

+

1

i

the T line. Samples of the same material wero anncaled at 700° and ground with E
!

t

l

+~ -
< <

3} e e anoyem Y S
and taen guondiied o

40 to GO micron abrasive grains. This trcatment increased the width of the FMR line.
This is ascribed o0 increase in the dopth of the distorted surface layer. Polishing
tue pround samplos and annealing #hen roeduced tho width of the FMR line by 10-15 %.

m. <

mnis is ascribod to reduction of the density of dislocations in the deformed surface
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\yaL. slthough reduction of the dislocation density reduced the width of the FiR

ine, it id noe alter the fomm of tho depcindence of the linec width on the sample
orientation, i.¢., the anisotropy o the FMR lino width. Experimental curves (not
shown) giviag tho width ‘(,O:E the FMR linc as a function of the orientation angle of
polishec}__s_;’i.glg__grxstq} yttrium irpn garnot samples were similar in shape to the
curves giving the derivative of tle resonance field with respect to +ho orientation
anele of the corresponding samples. From this it is concluded that the anisotropy of

peve

|

+ke TR line width in these samples is due to secparation of the surface layer into k
l

‘z

t

differeatly oionted blocks by a network of diglocntions.r(
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TITLE: Quadratic relationships in electrodynamics of moving media i

SOURCE: IVUZ. Radiofizika, v. 9, no. 6, 1966, 1155-1163 ‘t
|

TOPIC TAGS: electrodynamics, moving medium, perturbatiol method, quadratic |
relationship, resonator, waveguide |
i

|

x

\

|

3

I

ABSTRACT: A generalization is given of well known quadratic relationships of

. ~macroscopic electrodynamics (zeneralized Umov-Poynting's theorem, Lorentz

smma and lemmas for the complex conjugate values) for the electrodynamics of

oving generalized gyrotropic media. Reciprocity principle is correlated with the {
indamental operations of space-time jnversion, charge and complex conjugations "
nd their combinations.’ The classification is givén for the reciprocity types of - i—

moving material media in accordance with the types of symmetry. It was shown |
f moving media !

| that the application of quadratic relationships in electrodyinamics O

'
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lead to a derivation of basic formulas for the calculation of changes of waveguides
and resonators based on the perturbation method. Orig. art, has: 35 formula: -
[Authors' abstract] {Al
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TITLE: Some:distinctive features of a frequency-division multiplexing system in the
‘ optical band : .

SOURCE: Radiotekhnika 1 elektroniks, v. 11, no. 12, 1966, 2147-2152 .

TOPIC TAGS: laser communication, optic  communication, frequency division multiplex

ABSTRACT: Information capacity and losses in the optical communication band — *
during frequency~-division multiplexing are considered. The maximum
and optimum channel number is determined by means of an equation for
calculating information capacity of an optical communication system. !
The equation was derived using general information theory. It is shown
that the number of channels for maximum capacity of an opticalscommuni-
cation system 18 5 X 102 at a signal-to-noise ratio (A). of 10°, and A i
3 x 103 channels at A = 10%. Because all channels do not operate with
sl efficiency, however, the optimun chaanel number 18 only 202 of
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the maximum number. For cosmic communication (where X = 10%~105),
10—100 channels can be used for optimum operation, Consideration of
information losses during the division of laser energy among the

ichannels shows that, because of the quantum nature of radiation, these

'losses may be very high: in the above-mentioned ingtance (100 channels,
A= 10%) 2/3 of the information will be lost. Orig. art. has: 24 ,f?m]ﬂ_as-

. N T wP
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TITLE: Magnetization of fine-disperse particles of Fe-Co alloy |
SOURCE: Fizika metallov i metallovedeniye, V. 22, ho. 4, 1966, 529-537
TOPIC TAGS: metal powder, iron base alloy, cobalt, magnetization, magnetic anisotropy

ABSTRACT: The magnetic properties of elongated single-domain particles of Fe and Fe-Co
are of interest to the applicability of these particles as the material of permanent magnets.

Ia this connection the hysteresis loop, initial susceptibility and magnetization of elongated
cingle-domain particles, as calculated on the basis of the Stoner-Wohlfarth model of coherent
gnagnetization reversal (Stoner, E. C., Wohlfarth, E. P. Phil. Trans. Ro. Soc., 1948, 240,
£99), are compared with experimental findings. An allowance is made for the distribution —

function with respect to anisotropy, determined by measurements of natwral ferromagnetic
.-esonance in single-domain powder of Fe-Co within the range of 400-40, 000 mega-cps, since
{he Stoner-Wohlfarth mode] pertains to particles of a regular ellipsold ghape whereas the [t

a2 4 © UDC: 538.24 | ,
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|
powders in guestion consist of elongated particles with short lateral protrusions. It is shown
thai despite the irregularity of the structure and shape of tha Fe-Co particles considered, and
the concomitant decrease in anisotropy the experimental and theoretical findings on the shape
of the hysteresis loop, initial susceptibility and magnetization essentially are ‘m satisfactory
agreement. This is also demonstrated by a comparison of the experimental and theoretical
curves of the initial magnetization and hysteresis 1loop of Fe~Co powders consisting of a

mizture of single~ and multiple-domain particles. Orig. art. has: 6 figures, 17 formulas,
1 teble.

1 - ' . »
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v No. 882L.~Comparative tests vere perfermed with NH,
. dinitropheniiate (1), NH, dinitro-ocresclate (), and. _ . . '
Na arsenite (II) as dodler eradicators from the crops of pm‘
allalfa and lover, 1 proved dhe iweakest ag an herbicide, Sl
but 25-30 times less toxie than (I to man, animais, and *
cropi. It i also more riadily avalable to mass produc.
tion. - The addn, to a Bq!pcnxf‘t’)n & T of 19 (NHL).S0, wie
its lierbicidas preperties, - For prattic.| Lhrposes -
the optimussis recommand id were £3r alfalfn 3-49% and for -
- suspension spplied a1 the rate of B0 L. /ha.
- Spraying of the stubble ki jod 9)-9¢ .27 of the parzsitic herb
F und ivcreased| the yleld ofhay]l.&!ﬁ.?ccutqets/ha. .
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_DERYUGIH,, L. s

"Certain Derivatives of Phenol as Substances for tiae Control of Dodder." Cand Agr
Sci, Moscov Order of Lenin Agricultwral Academy imeni K. A, Timiryazev, Moscow, 1955,
(KL, llo 17, Apr 55)

SO: Sum. Jo. 704, 2 Hov 55 - Survey of Scientific and Technical Dissertations Defended
at USSR Higher Educational Institutions (16).
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DERYUGIN, I.S.

e s ST BYFRALON W e !

Achievementi;s of the seven~year plan. Metallurg & no,5:32
My 3. (MIRA 16:7)

{Pipe millg—Technological innovations)
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PERYUG N, [CONSTATIA EONSTANTINOVICH

DER W s KARBLIN, Dmitriy Borisovich [deceased]:
WW s 18, amichmklhb nauk, professor, redaktor:
LEONOVA, B.I., redaktor; BRAYNINA, M.I., tekhnicheskiy redaktor
[Ice f1eld observations] Ledovye nabliudeniia na moriakh, Pod red.

IA.1A.Oakkelia. Leningrad, Gidrometeorologicheskoe izd-vo, 1954,
167 p. (MLRA 8:4)
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DERYUGIN, K.K.
Besults of ueing current integrators st stations opsrating on a
24-hour basis and a compurison of their readings with data of marine
current meters. Trudy GOIN no.30:131-137 'S5. (MLBA 9:8)

(Ocean currente) (Flowmeiers)
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DERYUGIN, K.K.
T R A s

Converting medium trawler for oceano A

graphic research and rssults of
setting up stations operating or a 2l-hour b
GOI¥ nc.30:143-154 ‘55, o U basis en themi!l's:ug?B)

(Ships) (Oceanographic research)
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DERYUGIN, K.K., red.; PROTOPOPOV, V.S.. red.; LEAYNINA, M.I., tekhn.
ST T Tred, '

[study of sea ice abroad]Issledovaniia morskogo l'da za ru-
bezhom, Leningrad, Gidrometeoizdat, 1962. 165 p.
(MIRA 15:9)
(Sea ics)
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: Auvnon.' Deryugin,’ Ks Ko -

TlTLE' Flrst voyages of the interuniVersity scientific training%ceanol.ogicat
SR expeditlon on the scientiflc traln!ng vessel "Sataysk"

izrgguouncs. Ref. zh. Geofizika, Abs. wis

’ l'ITED SOURCE" Sb. Materiaiy* 2 Konferentsil pc» probl. Vzaimodeystviye atmosf.

i i gidrosf. .v sev. chastl Atlant, okeana.- Les. leningr. un-t, 106k, 269-278

' X4
- TOP!C TAGS' oceanograghy oceanolog!ca! expedltlon. training voyage

: ABSTRACT: Dur!ng the period August 1960-Hay l%l the scientific vessel "Bataysk'
made five voyages. The practical training work of the students and graduate stu=-
" dents was centered on scientific research work in various regions of the seas of
= northern Europe and in the North Atlantlc. A. Ye.

L CoeNews 00 ~ SUB CODE: ES
iCerdl/1 o |
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DERYUGIYN, Fon:tantin Konstaniinovich

[Man subjugates the ccean depths] Chelovek pokoriaiet glu.-
biny okeana, Moskva, Nauka, 1965. 197 p.  (MIRA 18:7)
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ST TTUETIMT S e Nreesnre gyt ary
el AL ATAL Ly e ded b Lae e dnilad U v d o was

DatdUGLL, RULOTARTID (D IAILeVICH

Issledovanis Barentsova i Belogo morei i kovoi Zemli. 1921-197% . Arkie

angel'sk, Izd. ‘rihangel'skopo ob-va iraevedeniia, 1725;
44 p. (Bibliotcka severovedeniia)
I8y

5¢: LG, Soviet Geoprapty, rart I, 1951 tncl.
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DERYUGIN, K, .

Hydrology of the White Sea, Zapisid po gidroprafii, ALVII, 1938
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DIARYUSIE, K. M.
"Advunce. of Sovist Hydroblology inthe Study of the Sea", (p. 9) by Deryuzin, K. M.
50: Advance in Contemporary Biolory (USPEKHI SOVREMENNOI BIOLOSII) Vol. V, Noe 1 1936
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DiRYUGIE, K. L.

"Cn the pnhysiology of differentiation and growth. II. The Pasteur-Meyerhof equilibrium
in the development of fish.," (p. 243) Laboratory of tie Zoology of Vertebrates, (Chief:
Deryugin, K. M.), Biological Institute, Leningrad State University. by Trufonova, 4. ile

SO: Biolcpical Journal (Biologicheskii Ziwurnal) Vol, VI, 1937, No. 2
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Lot ~ " firet coo: Lnos 1 z i:iuicl i,
a2, Liol. standdii, Vol. I, 1i-i, -G
400, 10 Jelr o7, (Lete is 'Zournel 't Stater, , 1T
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DRYUGIN, K. b

 USSR/Geophysics - Internal Wawss Jul/Aug 53

"Internsl Waves in the Souther: Part of the Atlantic
Ocean,” B, A. Shlyamin

Iz V-s Geog Ob, Vol 85, No 4, pp k70-L74

States that internal waves in ‘he sea have much
value for detg the position of the layer of dis-
continuity anue for studying the daily migration of
Plankton. Mentions temp and salinity obs made in
the Baltic Sea by K. M. Deryugin, "Internal Waves 5"
News of the State Hydrological Inst, 1933 (0
vyntrenniki volnakh, Izd. GGI ’ 19335.

271775
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DERYUGIN, L. li. PA 309T01
£

"USSR/Redio - <~ a " "Hov/Dec 18
Wave Cuides
Frequency Mesasurements

"Calculation of the Critical Froquency of M- and
H-Wave Guides I. N. Deryugir, 12% PP

"Radiotekh" Vol III, No 6

Derives general fermulas linking critical frequency

of Hjp wave with cross-sectional dimensions of NN -

and H-wave guidem, on waich hasis design graphs

for such wave guides are comsructed., In deducing
general formulas, no restrictions are made as to
possible dimenaions of wave gaides of shaps under
consideration, Ixamines some iimiting cases. Sub-
mitted 10 Jun 48, :

: 30/49T101
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DERYUGIN, L. N,
Cand Tech sci

i o E 12} . y 4 aQ Tl .
” sser‘l,{] f,l()n: J I"V()‘ 1,' El‘, O H! t C l;l. a( uenc (o] ave qu aes

19 Mar 49

Hoscow Order of Lenin Avi
0 Aviation {
imeni Sergo Ordzhonikidze e

SO Vecheryaya Moskvg
Sum 7]
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slectroma netism

-aduction of boundary problam of vortex currenis
I A dise Lo quadvatures,  dokle AN 8S8it 82, Yo. 5, Lui2,

S50: Monthly List of Russian Acceasions, Library of Congress, -un: 1952 X953, Uncl.
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T

Slectromanztish

dJistribution of cur-renis in & disc, rotating in a

homog=nzous maynetic flux, and breaking action.
Dokl. &1 8SSR &2, Yo. 4, 1952

S0: Monthly List of Russian Accessions, Library of Congress, _ ° """ 152 48X gncl.
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Reryuomv, L. N. PA 240193

USSR /Physics - Wave Reflection 21 Dec 52

"Equations for Coefficients of Reflection of
Waves From & Periodically Uneven Surface,” L. N.
Deryugin

"DAN SSSR" Vol 87, No 5, pp 913-916

Presents system of linear algebraic eqs for com-
putation of coeffs of reflection of a two-di-
mensional electromagnetic wave incident along the
normal to an ideally conducting unlimited surface
with one-dimensional periodical uneveness in
shape of rectangular teeth. Presented by Acad

M. A. Leontovich. Received 20 Oct 52.

2k0193
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. ~Dervugin, L. K. 'On the theory o! diffraction from a 62
e Trrefeetagprid- Doklady Akad. Naule SSSK (N.S.) 93,
T : 1603-1006 (1953).  (Russian) : < G
The authur develops further his analysis of the problem
~of - plane wave ircident on a perfrctly conducting plane :
with parallel rectangular grooves {same Doklady (N &) 87,
-913-916 (195§2); these Rev. 15, 183], assaming naw that,
‘the width of a groove is small comparsd to the incident
wave-lengith. Afier varioun approximations he finds toe field
‘companents &t the dpsning to a groove in terms of two {func-
tions, for which graphs are given. Special cases of the groove-
.depth are: dincussed, It appezrs that the asalysis does not. -
apply when the incident wave.length ‘approximates to. a’
‘submultiple of the period of thegrid. .. F. V. Alkinson,

e
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 DERYUGIN; L.N,

B. T. R, o W ' R
June 1954 :

no. 2, Jan,

tgation during dilfmvlinn of a nnmm"y invidint plane
g‘x:fc rlrln a reflection grating with narfow grooves, Compares .
such diffraction with g' firnction far from resonange. Graply 2 / )

, . afﬂuu (“m I
Fhysics : ?11;{9) } Suu[}ap.‘ n!.ghl Do Imlu Akademil Nau B4, :

ref.
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., Le yevich
Name : DERIgGIh Lev Nikoleyc

—"

dynemlic
I ation of the olectro
Dlogertation: ;2z;gzt%es of finned surfaces

Degree: DoC mech Sol
Arfiliation: /Not indicatied/

4+ order of
: 6. Counclil of Noscov ’
Defense Date: Fleces ignggrAglétion Inst imenl Ordzhonik1d70

certification Dete: 16 Mar 57

source: BMVO 13/57
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- mmG’IN" L.Noi. mlm. Goxh.

ﬂ
Resonance curves of the double resonance on diffraction
ratings,
Dokl, AN SSSR no.6:1209-1211 D 50, (:ILRA 13:3)

1. Predstavleno akademikom M.A, Leontovichem,
(Diffraction’
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SOV/142-58-4-14/30

AUTHOR: Voskresenskiy, D.I., Grancvskaya, R.A., Leng§321_£;§;i~
Naumenko, Ye.D,, Trunova, N.V. )

TITLE: A Delay System of Periodic Structure with Non-Contact
Plates (Zamedlyayushchaya sistema perioaicheskoy
struktury s beskontaktnymi plastinami)

PELIOLICAL: Izvestiya vysshikh uchebnykh zavedeniy - Raciotekhnika,
1958, Nr 4, pp 480-489 (USSR)

ABSTRACT ¢ The paper discusses a delay system consisting of two
rows of symmetrically placed plates which have no
contact with the walls arrenged in the torm of a right-
angled waveguide., This system is intended for a
travelling-wave tube with additional acceleration of
the electrons by permenent tields in interaction space.
The effects of the system's dimensions on its electro-
dynamic characteristics are unalyzed and a methou of
"cold" measurement of their dispersion curves described,
bxperimental dispersicn curves for some models ol the

Card 1/3 system are adduced. As theoreticul anulysis ol the
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S0V/142-58-4-14/30
A Delay System of Periodic Structure with Non-Contact Plates

electrocynumic parameters is complicateu by

their geometrical complexity, specicl wttention is
paid to the experimental investigation ol this system.
FYor all the models studiec u change in retaruation
from 4 to 7 corresponds to a relative irequency banc
of 10% - 15k and a displacament ot thc nodal plane of
roughly 10% from ti.e total height of the plate h. The
coupling impedance at the uxis in this deceleration
interval is 10 - 30 ohm. Maximum coupling impedance
is relatively small and does not go below &0 ohm.
Maximum possible retardation (¥ max) in the system

is determined by the general formula:

Xmax = & 7
The resonance method was used to measure the retarc-
ation. The measuring method is accurately described
as well as the results of experimentul investigation.
The frequency band, corresponding to the variation in
retardation from 4 to 7 has the same order of magni-
Card /2 tude as in corresponcing threc channel systenms.,
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‘ SOV/142-58-4-1&/30
A Delay System of Periodic Structure with Non-Contact Plates

There are 7 graphs, 1 block diagram, 1 schematic
diagram, 1 table, photograrh and & Soviet references,

ASSOCIATION: Kafedra racioperedayushchikh ustroystv Moskovskogo
ordena Lenina aviatsionnogo instituta imeni Sergo
Ordzhonikidze (Chair ¢’ Racio Transmitting bguip-
ment, Moscow Order of Lenir Aviation Institute imeni
Sergo Ordzhonikidze)

SUBMITTED: March 17, 1958

Card 4/3
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o S0V /142-58-5-17/23
9(3) A
AUTHORS ¢ Voskresenskiy, D.I., Granovskaya, R.A., Deryugin, L.N., Naumenko,
Ye.D., and Trunova, N.V. e
TITLE: Measuring of Coupling Rosistances of a Retardation System with
Non-Contacting Plates

PERIODICAL: Izvestiya vysshikh uchebnykh zmvedeniy,radiotekhnika, 1058, Nr 5,
. pp 565-572 (USSR)

ABSTRACT ¢ The authors describe methcds to determine coupling resistances of
a periodic retardation system with non—-contacting plates. For
measuring, utne method of "absorbing switching-in" is used, which
measures the change of dura ility of the resonance dummry with a
retarding system. It stnrt.xvith bringing & small absorbing ele-
ment into the resonator (Figl). BY experiments, it was found, that
the presence of four metol t1¢ plates, arranged symetrically with-
in the knots of an electric.field (Pig.5 and 6), did not change
the characteristica of the system, Neither did displacing the tie
plates from the Imots over a distance of + 15 mm lead to a con-

Card 1/2 . siderable change of characteriaties. The article is recommended by
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. 80v/142-58-5-7/23

Measuring of Coupling Resistances of a Retardation System with Non-Contacting
Plates

the Kafedra radiopeaedsyushohikh umtroystv Moskovskogo ordena Lenina
aviatsionnogo instituta imeni Sergo Ordzhonikidze /Cheir of Radio Trans-
misgin Devices at Moscow Institute for Aviation imeni Sergo Ordzhon-
ikidze of the Order of Lenin). Thero are 3 figures, 3 graphs, 10
equations and 4 references, 1 of which is Soviet, 2 English and 1
German.

SUBMITTED: March 17, 1958

" Ccard 2/2
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30740
9.4230 $/535/60/000/125/001/008
9.3700 E033/E162
AUTHORS : voskresenskiy, D.I1., Granovskaya, R.A., and
Qeryugin, L.N.}
TITLE: A method of measurement of the electrical

characteristics of slow-wave systems having weak
space-harmonics

SOURCE: Moscow. Aviatsionnyy institut. Trudy. no. 125, 1960.
Elektromagnitnyye zamedlyayushchiye sistemy; metodika
izmereniya elektricheskikh kharakteristik, s5=-13.

TEXT: The article examines a method of measuring the

electrical characteristics - the coupling impedance and the

retardation factor - of slow-wave structures when the space

harmonics are negligible in comparison with the fundamental.

This case is termed the "monoharmonic" tcase and means, physically,
that the periodic structures may be replaced by an equivalent
retarding continuous medium. The electromagnetic field components
in a monoharmonic travelling wave, propagating along the z-axis of
the system, can be written:

card 1/ 2 :
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$/535/60/000/125/001/008

A method of measurement of the .... E033/E162

Rm(x.y) edkzZ

where Am(x,y) is the complex amplitude of the corresponding
component, depending on the coordinates in the cross~-sectional

plane of the system, and kp is the phase constant, which is ‘
related to the phase velocity and the wavelength along the system
by:
I . 23X
Ve T Kk xz “ k
z z

By "retardation factor'" is meant the ratio of the wave velocity ¢
in free space to the phase velocity v, in the system.
c A k,

= em— = e (1)

v. A k
z z

‘Y:

where A and k are the frece space wavelength and phase constant
respectively for the corresponding working frequency.
Experimental determination of the retardation factor by phase

Card 2/ @ i
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§/%35/60/000/125/001/008

A method of measurement of the ... E033/E162

measurements on travelling or standing waves is ruled out by a
number of practical difficulties, and therefore a resonance method
is used, This consists of obtaining dispersion curves by fcold"
measurements on models formed by short-circuiting both ends of
resonant sections of slow-wave systems, The coupling impedance is
determined in the same models by the absorption method, To
simplify the experimental investigation, the models are scaled up
and lower frequencies used, The section is short-circuited at
both ends by plane metallic walls, thus forming a cavity resonator
in which resonant fields, having the structure of the retarded
waves in cross-section, are excited by suitable coupling elements.
Resonance will occur when the length between the end walls L is

given by L = m\g/2

where m is an integer. After the model has been tuned to the
particular wave, the dimension L is changed by moving one end
wall, and the experimental dependence of the slow-wave length on
the resonant frequency Az(fp) is obtained. From this, the
dispersion retardation characteristic:

card 3/ 7.
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A method of measurement of the .., :{;;;égg£000/125/001/008
A (fp) ¢ (2)
Y(f ) = 2
P A E) T {E) X

may be obtained. To avoid practical difficulties, a fixed length
L may be used and, by changing the excitation frequency, a
discrete number of experimental points on the dispersion
characteristic, which correspond to resonant values ), = (2/m) L,
may be obtained. The block diagram of the set-up is shown in
Fig.l. The coupling impedance at a point in the cross-section of
a monoharmonic slow-wave structure is: 5
E
R = —= (3)

2k 2P
z

where E, is the amplitude of the longitudinal component of the
electric field at the point, and P is the power flow of the
wave under consideration. Direct measurement of these quantities
is difficult. A suitable method of experimental determination of
the coupling impedance is by measuring the change in the Q-factor

Card 4/ 9.
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30740
A method of measurement of the .... g{g;;éigéOOO/lZB/OOl/OOB

(or in the bandwidth) of the resonant moclel when a small absorbing
body is introduced into it. The coupling impedance is found from:

Lo, |E2
R = 5 (5)
314 daf W
where W is the total electromagnetic energy in the section;
d)\z/df is found from the dispersion characteristic Ay = }\z(f);
and Ei can be measured on the model by: /ﬁ//’
2
EW = Eﬁq_c. (A £f - Af) (10)

where Af is the half-power bandwidth with no absorption and
[f' is the bandwidth with the absorption body in the model;
p is the absorption coefficient of the bhody, which can be
calculated from its dimensions, orientation, permittivity and
permeability, or c¢an be measured experimentally. Measurement
accuracies of the order of 10% for the coupling impedance and
several percent for the retarcdation factor are obtainable.

Card 5/’&
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30740

5/535/60/000/125/001/008
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The practical advantages of the methcods described over other
methods are discussed,
There are 1 figure and 3 non-Soviet-bloc references. The English
language references read as follows: -
Ref.1: R.L. Sproull, E.G. Linder. Resonant Cavity Measurements, /\/
PJRE, 1946, Vvol.34, No.5, pp.305-312. ¢
Ref.%: E.J. Nalos. Measurement of Circuit Impedance of Periodically
Loaded Structures by Frequency Perturbation,
PJRE, 1954, Vol.42, No.10, p.1508.

A method of measurement of the ...
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AUTHOR - Deryugin, L.N,
TITIE: A method of measurement of the electrical

characteristics of slow-wave systems having pronounced
space harmonics

SOURCE: Moscow, Aviatsionnyy institut, Trudy. no. 125, 1960.
Elektromagnitnyye zamedlyayushchiye sistemy; metodika
izmereniya elektricheskikh kharakteristik. 14-34.

TEXT: The article examines methods of measuring the
electrical characteristics - the coupling impedance and the ¢7L/
retardation factor - of slow-wave structures under "polyharmonic!

conditions, i.e, when the space harmonics are not negligible in
comparison with the fundamental, The problem is treated under four
headings: 1) Measurements under travelling wave conditions;

2) Features of standing waves in slow-wave structures when
harmonics are present; 4) Measurement of the ceupling impedance
by the absorption method; 3) Measurement of the delay by the
resonance method,

Card 1/10
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The longitudinal electromagnetic field components éz in a
polyharmonic system can be written:
. . jk =z
E_ = A(x,y.z) e Z (1)

z

where: A(x.y.z) is the complex amplitude and has a period T
equal to the period of the slow wave structure; k, is the phase
constant of the retarded wave, Expansion by the Fourier series
gives:

+ 00

. jknzz ’
E, = 25 xn(x,y) e (&)
n= =00
where ﬁz is expressed as an infinite sories of space harmonics.
The values: 29T
knz = kz + n T (5)

are the phase constants of the harmonics and the functions An(x.y)
are their complex amplitudes at different points in the cross-
section of the slow-wave structure, Since in polyharmonic
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systems mutual interaction between the electron beam and any
harmonic may occur, it is usually necessary to determine the
coupling impedance of several harmonics, The coupling impedance of
the nth harmonic is given by:

An
R, = 5 (6)
2knzP
where P is the power flow of the slow wave (including all the
harmonics). After enumerating the practical difficulties in
establishing a travelling wave regime and of measuring the phase “’f”
distribution by probes; attention is turned to the features of

standing waves in polyharmonic slow-wave structures, and to
experimental investigation by the resonance method. The resonant
model simulates an infinitely long slow-wave structure and is
formed by reflection at end walls located in planes of mirror
aymmetry of the structure, The polyharmonic system is investigated
theoretically to find whether cross-sectional nodal planes exist

at which the short-circuiting walls may bz placed, It is shown

Card 3/ 10
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that a standing wave in a polyharmonic system consists of an Gf—”
infinite series of space harmonics, each of which forms a
monoharmonic standing wave, These harmonics have different space
periods and, in general, the nodes of any one harmonic do not
coincide with the nodes of the others, B0 that the polyharmonic
standing wave is not periodic and does not have cross-sectional

nodal planes, If, however, a plane metallic end wall is placed
in the waveguide in the plane of symmetry (z = 0), then, in
accordance with the boundary condition E4_ = 0, a rcsflected

ng.
wave will arise in the waveguide with field %omponents:
. i-'x(x!)'vz) = - éx(X.Y-. -z),
E;(leQZ) = - Ey(xvy~; -Z)) E.z(x|)r'z) =+ Ez(xv)'a ’z)v

and a symmetrical standing wave will be established, Measurements
of the field distribution of a polyharmonic standing wave are
difficult in practice, and therefore the resonance method is more
zonvenient, The problem then is to determine the conditions under
which the field in a resonant model of the system is identical
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with the field of a standing wave in a periodically loaded wave-
guide, It is shown that the field in a resonator formed by a
length of a polyharmonic slow-wave structure short-circuited at
both ends by metallic walls will be identical to the field of a
symmetrical standing wave in this system only when: 1) the
sections of the slow-wave structure poss=ss a cross-sectional plane
of mirror symmetry; 2) the short-circuiting end walls are
situated in the plane of symmetry and at a distance apart of
L = NT, where N 1is a whole number and T is the period of the
system; 3) the length of the resonator amounts to a whole number
of semi-waves of the slow wave, i.e. AZIZ = L/m. If the resonant
model of a slow-wave structure satisfies the above conditions,
then, when it is excited by a variable frequency, resonances will
be found which correspond to those frequencies at which a whole
number of slow semi-waves occur, i.e:

A L A N

z 2

=== °© 3T =&rT (19)
and the retardation corresponding to these resonant frequencies
Card 5/10
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will be given by:
[ cm cm
YU ¥, T BfL 2FNT (20)
Pz p P
Resonances relating to the investigated forms of the wave can "

always be distinguished from the other possible resonances by
measurement of the field distribution in the cross-sectional plane,
In practice, it is sufficient to find the distribution of the
normal components of the electric field Ez at the end walls
along the x and y axes., Thus, a number of discrete pcints on
the dispersion curve may be determined. These values, relative to
T for various values of N and m, are tabulated, The physical
significance of the table is discussed., The value of m may be
found by counting the resonances as thev occur, To calculate the
coupling impedance of the harmonics, it is necessary to find the
amplitude A,. If the distribution of the longitudinal component
of the electric field of the symmetrical standing wave Eg ce(z)
has been found experimentally, then for the resonant model:
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L
An = % g Ez ct (z) cos 3% (m + 2nN) 2z dz (28)
0

This formula enables the amplitude An of the harmonic of a

travelling polyharmonic wave to be obtained by measurement of the

field distribution of a symmetrical standing wave in a resonant

model of the system. To calculate the coupling impedance of the
harmonics from measurements on a resonant model, the concept of V’f—’
maximum coupling impedance is introduced. This is given by:

52

Z max -
R = = (30)
max Zk: P

where E, pax 18 the maximum value of the real amplitude of the
longitudinal electric field (for fixed values of the cross-
sectional coordinates for the point of observation). Hence, the
coupling impedance of the harmonic is expressed by:
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A k 2
n 2
R = — R (31)
n (Ez ma X knz ) max

and finally: 2

AL o 7
{m + 2nN)2

1

S e(z') cos or (m + 2nN) z' dz’ (35)

€
n

0

Thus, to determine the coupling impedance of a polyharmonic wave
it is necessary to measure the maximum coupling impedance Rmax
of the resonant model, the distribution of the longitudinal
component of the electric field ¢{(z') along the length of the
model, and the number of semi-waves of the basic harmonic between
the end walls, The numbers N and n are determined previously,
The maximum coupling impedance of the model is found by an
absorption method. The normalized distribution function s¢£(z) is
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APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022

307h1
s/535/6o/ooo/125/ooz/008
A method of measurement of the ... E133/E162
given by:
bf(z) _ 4
e2(z) = B¥(z) _ _Qflz) - AL : (39)
Ezmx (D) pax - ht (Df)pax :
Dt

where NAf(z) is the width of the resonance curve for each
position of the element and (Df)pax 1s the width with the
absorbing element at the point where the electric field has its
absolute maximum, The requirements which must be met by the
absorbing element are enumerated as follows: 1) It must have good
longitudinal resolving power, 2) It must be sharply anisotropic.
3) Its dimensions must be such that there is insignificant change
of the measured field within their limits. Finally, the
advantages of the resonance method are listed. q) The various
forms of the waves are easily separated. b) The difficulties of
matching a section of the waveguidez to a load over a wide band

are avoided. ¢) The retardation can be determined very accurately

Card 9/10
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by frequency measurements. d) To determine the coupling impedance
only the distribution E, along the length of the model is
required,

There are 2 figures and 1 table.

_TL.—
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AUTHORS : Voskresenskiy, D.I1., Granovskaya, R.A.,
‘Deryugin, L.N., and Fedorov, S.I1.

TITLE: Investigation of a slow-wave system with non-
contacting fins
SOURCE: Moscow. Aviatsionnyy institut. Trudy. no, 125, 1960. “+//

Elektromagnitnyye zamedlyayushchiye sistemy; metodika
izmereniya elektricheskikh kharakteristik. #473-66.

TEXT: The efficiency of a travelling wave tube incorporating
a slow-wave structure can be increased by introducing auxiliary
constant accelerating fields in the interaction space and thus
preventing over-grouping. A slow-wave system suitable for this
purpose is the @-system, as shown in Fig.l., The metallic fins do
not make contact with the waveguide walls and are positioned by
dielectric supports., The electron beam passes through the middle
channel. In this article, the @-system is investigated
experimentally. Initially, general considerations are discussed.
The experimental measurement of the retardation and of the
coupling impedance of the fundamental synphase wave is described
Card 1/6:
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and the results on seven models produced, The effects of varying
the various dimensions are demonstrated, The field distribution
and the effects of connecting the fins to the walls of the wave-
guide are investigated, Finally, the higher modes which are .
possible in the system are considered and investigated experimen- 7L-
tally, The longitudinal components of the eleciric field of the
fundamental synphase wave are shown in Fig.l. Theoretical
determination of the retardation factor and of the coupling
impedance is difficult, due to the complex geometry which is
specified by five independent dimensions: a, b, gg: 8y- d,
and alsoc by the period of the structure T and the fin thickness
t. The effects of gp and gy can be estimated by the
relationships developed by L.N. Deryugin and N,V. Trunova (Ref.2:
Radiotekhnika, 1959, No.3) and the effect of increasing d is to
increase the retardation and to decrease the coupling impedance,.

T affects these parameters only when it is near to A,/2 in
value. For experimental investigaticn, seven @-system models were
prepared. The models were approximately square in cross-section
{b/a = 0.925) and the dimensions of all the models are tabulated
{see Table 1), The dispersion characteristics of the @-system -
Card 2/ 0=
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the retardation factor and the coupling impedance - were obtained
by the resonance method, using the models, The construction of
the models, the experimental set-up and procedure are detailed.
The error in measurement of the retardation factor is estimated at
not more than 5% and that for the coupling impedance not more than
20%. The three experimental dispersion curves for models 2 ,
which differ only in their d dimension, are compared with the
theoretical curve for a three-channel system with the same gy 8y
and b, but without side walls {a = o0 ), and show that increasing
d moves the curve towards the low-frequency side. The experimen-
tal dispersion curves for the first four mocdels (which- have
constant gy and d dimensions, but different gz dimensions)
Show that reduction of gg leads to a small displacement of the
curves towards the high-frequency side, but has little effect on
the slope. The experimental dispersion curves for models 2 and 5
(which have constant gg and d dimensions, but different 1)
3how that increase of gy moves the dispersion curve towards the
high-frequency side. The relative frequency bandwidth, correspon-
ding to a change in the retardation factor from 4 to 7, was
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10~15% for all the models. Curves of the coupling impedance (at
the axis of the @-system) versus the electrical depth of the
channels with: (a) gy constant, Egg varied, and (b) gg
constant, gy varied) are produced,. Investigation of the field
distribution showed the presence of two symmetrically disposed I
nodal lines of the electric field in the channel between the gaps —]
gg and gy. The positions of these lines were investigated.
Systems with different values of T were compared, and the
results show that, except when T lies between 1/4x, and 1/2) 5,
its value has little effect on the characteristics of the system.
The effect of connecting the fins to the waveguide walls was
investigated. It was established experimentally that the presence
of four metallic connections placed symmetrically at the nodes of
the electric field did not change the field distribution of the
fundamental synphase wave. Their effect on the dispersion curves
was also investigated. Finally, the retarded and accelerated
waves and fields, corresponding to Ejj)go:> Eojos Elz20 and Egoq
modes in rectangular resonators were investigated, The electric
field distributions obtained experimentally are shown
diagrammatically, and the results discussed.
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M.S. Neyman is mentioned in the article, There are 22 figures,

1 table and 3 Soviet-bloc references,

Table 1
zggg:r gyl b gglb gy \h gg|h d/a
1 0.011 | 0.054 0.025 .12 0.01
2a 0.011 | 0.027 0.023 0.058 0
2b 0.011 0.027 0.023 0.058 0.01 _
2¢c 0.011 | 0.027 0.023 0.058 0.03 LTL
3 0.011 0.018 0.023 0.038 0.01
0.011 | 0.009 0.023 0.019 0.01
5 0.032 | 0.027 0.074% 0.061 0.03
Card 5/6 .
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AUTHORS Voskresenskiy: D.YL.. Granovskaya; R.A. and
Deryugin; L.N.

TITLE: Investigation of delay sYystems of the interdigital
type
SOURCE ¢ Moscow. Aviatsionnyy institut. Trudy. no. 125. 1960.
: Elektromagnitnyye zamedlyayushchiye sistemy; metodika b//
izmereniya elektricheskikh kharakteristik. 67 - 91
TEXT: An eperimental study was made of interdigital delay
structures, using the resonance-model method. The dispeirsion

curves were obtained by determining the resonant frequencies of
models of short-circuited lengths of the structure. The
distribution of the fields and the coupling impedances of the
harmonics were measured on the same models by the absorption
(perturbation) method. The experimentul model contained six
periods of the structure enabling measurements to be made at
seven points in the first passband and at six points in the next
passband. These readings suffice for the construction of curves
of delay and coupling impdance versus frequency. The use of six
Card 1/3
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periods gives sufficient sensitivity for the absorption method.

Two models of the delay structure each with a Q of 2000 but i
differing in their relative dimensions were used. The electrical f?
height of the system is given in a table'for both models in the b
first and second passbands., [ispersion curves are given for both
models showing the delay of the phae velocity of the fundamental,
first positive and first negative harmonic. Curves given for the
delay of higher harmonics and for the delay of the group velocity

as a function of the wavelength in free space were calculated

from these results, The distribution of the longitudinal field

was measured by driving the model by a capacitative projection

at one end-wall, the detector head at the other end-wall having

the same capacitative coupling. The abscorbing element was moved
along the axis of the model by a system of rollers and thread,

The absorbing element is described; its anisotropy had the

values pz/py = 20, uz/ux = 15 (p is the absorption coefficient

in the given direction). A diagram shows the idealized
distribution of the longitudinal field; the possible field
distributions for various amplitudes of the first three
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(m = 0, 1. -1) harmonics are examined and used to find the

sign of the field-distribution. The experimental results are
presented in a series of curves showing: the maxima of the coupling
impedance; the variation of the field strength as the absorbing
element is moved along the resonator; the field distributions;

the relative amplitudes and coupling impedances of the fundamental,
first-positive and first-negative harmonics,

There are 25 figures, 2 @bles and 6 references: 1 Soviet- o
bloc and 5 non-Soviet-bloc. The English—language references ;?
mentioned are: Ref. 2 - R,.C, Fletcher - PIRE, v, 40, August, =
1952, pp. 951-954; Ref, 3 = J.F. Hull, G, Novick and

B.D. Kumpfer - Proc. National Electronic Conference, v. 8,

Sept. 29, 30 and October 1, 1952, pPp. 313-320, Chicago, 111;

Ref. 5 - P, Palluel and A.K. Goi.dberg - The O-type Carcinotron

Tube, PIRE, March 1956, PPe 333--345,
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TITLE; Reflexlon of & Plane Tranuver:

ely Polatlued
Wave Firom a Rectangular Comb

PERIODICAL: Radiotekhnika, 1960, Vol 14, Np 2
ABSTRACT:

» bp 15-20 (USSR)

The paper 1is an analytical study of reflexion of a
plane wave from an infinite comb, the latter

belng an ideal conductor. The incidence plane of
the wave 1s perpendicular to the comb peaks as
shown on Fig. 1. Since proportional changes in the
wavelength X, and in the comb dimenslions do not:
influence the analysis, the followlng dimensionless
magnltudes are introduced: (1) the pelative

perlod of the comb pattern k = 2 | / N: (2) the

relative groove width a= a3/l ; and (3) the
electrical groove depth ®@=2mTn/)\ . It
1s posslovle to write 2 | = 2 7 , then

Card 1/9 k =2 '"'/’X_ represents also the proparation
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Wave From n Reclangular Comb

Fig. 1.
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Reflexlon of a Plane Trangversely Polarilzed T8
Wuve From a Rectangular Comb S0V /108-15-2-3/12

constant. A case of transverse polarizatilon 1s

o

considerad, wher 1.¢., voctor® 1s perpendicular
to the comb peais and the components H_ = H,
Ex and Ey are not zero. According to the first
Maxwell equation these fleld components may be
expressed as fuuztions of H:

5 I

) 1
* ka7 K (

where f> 1s the wave impedance of the medium.
The expression for the 1incident plane wave 1s
defired as Hexp 1 (Y kx + 8 ky), where

H 1s the complex amplltude at the origin of co-

ordinates, ')’ == 31h (f' y " 8= c:os?b , <f
being the incildence angle. Using the Fourler
Series, 1t 1is snhown that in the space above the
comb (y > 0) the diffracted fleld Hg may te

card 3/9 written as: (see equatioun )
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ST
Wave From o ftectungular Comb SOV/108-14-2-3/12

H., - :: Hoexplin (1,0 30, (4)

NG oy
vhe a ¢ : ants; al
where Hn re amplitude constant ')/n nd 8 1
are defined as )

B/z o 'Xl — 7;.:'
1. 1+ Il).t(ll S0 41, 12 o (3)
¥ )\ ; ‘ i

Here N =1k = /2z. It may be seen from

Eq. (4) that terms with ')’f <1 represent

homogeneous plane wzves which are reflected from
the comb under various angles VD def'ined as:
sittg, <~ Tn == Si0 Y - pn*, (5)

2
The terms with ‘)’n > 1 represent nonhomogeneous

Card l¥/9 waves of which the field conZliguration 15 shown on
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Flg. 2. y
/ £
FLp.a.
1 X
_,A)..__.[‘l -
Here, >\x = A /Y . The nonhomogeneous waves

are abtenuated an the dlstance from the comb
Increases. At a suffilclently great distance the
diffracted field consists of homopeneous waves
only. 'The constants “n ‘v Eq. (H) are the complex

amplitudes of homogeneous or nonhomogeneous waves
at the origin of coordinates. The fleld H 2 iIn

Card 5/9 the space above the comb may be represented as the
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sum of the 1ncident wiave (nd the diffracted fleld,.

.
D

Hy oo Hexpiyex i iny) - N expin g,y i-h,y). (6)

e o

An expression !s glven also for the magnetlce field
x .
H 1in the center groove( | x ] < a). Using

Eq. (1), expressilens are obtalned for the hori-
zontal components of the electrical field E above

the comb and of the electrical field E* 1n the
grooves. A magnetic system of equations 1s deter-
mined, which expresses analytically that each wave
in the space alove the comb excltes all waves 1in the
grooves, and, vice versa, each wave 1n the grooves
excites all waves 1in the “pace above the comb. An
equivalent electrilc fysvem of equations is also
glven., Methods torp comvbutatlon of amplitudes of
harmonics 1in the space above
grooves are derilved {rom the
Card 6/9 equations. The nonattenuste: harmonics 1n the
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Rotlexlon o o Plone Mramsyers by palarlse s F AR
Wove weom o e i Coms SOV/ e N

prooves (1 2k @ ¢ i/ N ) way produce quartos

wave depth resonancen.  These wesontnuee phononens
increase the entrince impedance of the grooves
may lead to some exireme values of the reflectlon
coefficlents. This 18 shown on Wipa. &, &, 7, mei £,

-y 3
where the reflectlon roerficients R = HOM{I
: V]
and Rl = IH] / II-II for norm:l Incldenre
ave plotbed an funetions »¢ ®  tor a- 0.72¢,

A = 0.5 and varlous values of k - 2 [ /N -

Near C)O = GOO and 690 = DYOO the coet'flcients
of mirror reflsction show minima values, whereas
coefficients of slde reflection show the corre-
gponding maxima. The extreme values of the
coefficlents are caused by the quarter-wnve depth
resonance of the basic harmonic 1In the grooves.
At @° = 180° there is ouly a mirror reflexion.

Card (/0 The minima of the mirror reflectlon coelffliclent

- depend on the aelectlon ¢f @ =nd k, and may

ve very low. When @ = G.5
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e laxtion of 2 Plane Transvercely Palari-ed RN
Wove fprom o Re-btangular Comb SOV/ 0B~ -2

e

and k= 1.5, T'or exumple, HO = Q,0h,  For com-

parlson, the dotted curve ou the sbove tipuren o
plotted using an approxilauntion method based on
the Huygens princlple. The curve has a correet
shape but may lesd to conslderable gquantltative
errors. Thers are 8 {ipures; sl 12 references, 1|
Soviet, 1 U.K, The U.K. refecrence 10 Lord Ravielph,
Sclentific Papers, Vol 4, arvt, 222, Cambridpge, 1910,
SUBMITTED: July 19, 1958

Card 8/9
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Feflexion of a Plane Transverucly lolari e f7eEs

Wave From a Rectangular Comb S0V/106-15-2-3/12
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Card 9/‘9 (A) 'Trénsvcrse Polcx.r‘iZaﬂon, (8) Accordma to Huygens‘
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3/108/60/015/05/02/008
13007/B014

AUTHOR ¢ M% I.-I .

TITLE: Reflection From & Rectangular w(Comb" Along & Longitudinally
Polarized Wave

PERIODICAL: Rediotekhnike, 1960, Volo 15, No. 5y PP 9-16

TEXT: The author studied the reflection of a plane wave from an idesally
conducting jnfinite "comd" by means of Fig. 1. BE of the incident wave

ig parallel %o the "comb". The guocession of the golution of the diffrac-
tion problem for the determination of the refleciion cosfficient of longi-
tudinel polarization s the same &8 in the paper of Ref. 1 in the case of
transverse polarization in whioh a methcd ijs used, which 1s pased on the
vpuilding-up" (aehivaniye) of the field above the woomb" over the field

in the grooves. Equations are derived for the calculation of the reflection
coefficient on the basis of an exact posing of the electrodynamic

boundary problem. Figs. 3.6 shiow the ourves of the reflection coefficients

E
R, =TT and Ry = ]"IB;I']I— of the longitudinally polarized, perpendicularly

[/
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Reflection From a Rectangular "Comb" Along $/108/60/015/05/02/008
a Longitudinally Polarized Wave B0O7/B014

inciding (¥ = 0) wave as dependent on the electric groove depth with a
groove width of a = (.25 and 0.5 and a coub period of k = 1, 1.5, and 2,
The curves were calculated from formulas {7) and (14) and compared with
those cbtained by the elecirodynamic method of "building-up" of fields,

and the characteristice of diffraction are given for both cases. A compari-
son between the reflections from the righti-angled "comb" in the case of
longitudinal and transverse polarization of the perpendicularly inciding
wave shows that the divergence between the reflection coefficients of trens-
verse and longitudinal polarization incresses nith decreasing width of

the grcoves. This divergence is ascribed to the different types of the
lowest harmonic in %he grooves. The data cbtained show that longitudinal
polarization warrants & more complete suppression of the reflected bean
than does transverse polarization. Lord Rayleigh's method (Refs. 2 and 3)
was found to be inaccurate due to the inexact recording of the field in

the grooves. There are 6 figures and 5 references: 3 Soviet and 2 English.

/A

SUBMITTED: July 19, 1958

Card 2/2
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PERSEAR] IR

PL-li/ Pj;ﬁ}/ PL-1/’ ?gc;lpIJPé:é;Z 7 :

L r1ruEs Problemp in the jenerdl thx

/| SOURCE: Moscow. Aviatitonny®y instiut, Trudy®, no. 169, 1984. Skuniruyushehiye
antenny* sverkhvy* sokiki) chastot‘;gptq:sgr%hijm frequency scanning antenias), §- 17

ABSTRACT: Tho method consider|x in fais nrticie for the rapld scanniag of antenns
char/ges in'the gendérator frequency. In this method, in

“ yagiation patterns is baspd on &l

antanies mustpossass an ingular-} regqueticy Bens! byl

- votation per 1
.-.! modes, which snsure hij
| losBee, resultlng-in sevels Hon 3 A
i 1 grrays. In the present nrticle, therefpre, isome

APPROVED FOR RELEASE: Thursday, July 27, 2000

order to avoid elsctrical tehuning i the jeniratol! frequency
"} 10%, ihe feeding apparabis {transy $ssipri lines, ¢own-lpads, , 7
: oy ! v which is high in comperison with = ¢
“|. conventional wavegaide gepipment) on the order o 510 degroes of radiation pattern L
4 ohsnge 4y frequenty, spd in somi.cass) sven higher. B
angulay -freiquency sen silivity, are sccompald R
attenution alon the systars and lmiting the dirsctivity ¢f the, ~ "
Tosulis of én analysin of froguency- :

RETRERA,

in & broad band exceeding
‘etc.) assoolated with the

pads,

High-disperaiia [

by bigh thisrmal -
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| | g

80 fmnlng-antenmm ars presented, 'pd the basic prineciplss underlying the calculation of

antenna systems.of this {ype are d/scusised, -Radlrition angles are considered and the 3

“etjzation for angilar-frequency se;Bitlvity is derived on the basis of a diegram Ulustrating .

& periodic antenna delay system, ‘An expression for the group delay of the wive is SEe

. | olilained, and formulae for maximiin perinispible power are derived and anslyzed. P

+:+ With respect to this point, the autliors detaonbtrats that there 1s a fundaments! relaticn

| between maxtmum power sad the tngular-frequency sentitivity of the antenna. Thermal v

1 losiBes in the delny system are stuilied and severil signilicant conclusizns regarding these !

losises in irequency-scan. ntenna tlelay systams iwe drawvn. Among the latter are the :

foliowing: 1, Since botk: the atten/iation &nd the ungular-frequency sensitivity sre pro- P !

portional to the group delsy, any inerizase in the angulay-frequency sensitivity Is always ap~ f

{

i

¢

¥

i

“| fvapaniedby 8 rige In losses. 3. There exists nd optinum from the point of view of . i
.| lozBes in the ratlo between phase lelaj and dispersion, dince the engular-froquency - w40 E
-1 sensitivity and the losse) denend xjpt otk the pliase lag aml frequency disporsion, taken R

| | Separately, but on thelr algebraic sum, whick forms the group. deloy of the beam, 3, = . "
| Inorler to reduie loses for a given anjular-freqiency sunsitivity, 1t in sulficlent to pro- = " °
"1 vide a high Q-fastor rating for umf delyy. 51}’319}!3{‘ .

i

. The Q of tho delny system colnvides

l».:‘.{ DUt

Cadafs . L, o
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possible ratloof - workirg volimeito. lateral su

‘onllp in perfodic antenng ayetema ATe dlscmaaad nnd: %arm

Jimnl aecuon of tb.earticz

J8868
- attritute, they may be classificzd 18 low

.| Angular seotors of transmittanpe norr«:smn.d t
The width and orientation of these sectors: e !
foatures of the radisting elemehts and the niml

| the ridiation. All such xsystéms ¥

vwana. an increase in the: Q-!abtor Teguires large-size cell

oriniz prrepertles and, on the basis of thig

*'S'o:b a gi‘. en conductivity in f;he\ metal
8 which possess the prestes!
rface. The possibilitien of enlatging the
in llmltnc!onn are nnmd., Tl:e

18 8tiown that the delay tystems of
of specific properties which affect

‘upper-freijency filters and band filters. -
) the [requency passbands of these syslems. = .-
lwictions of the system fype, the special

er of systemn cells between the radistors.

" Thesns factors are discussed iz sojne detail

saanm"mw 80
| | NOnEF SOV cmm

!Zcrd 3/3
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TITLE ‘Bwitch-type smmnmg,zmlj,annag %gfb
- SOURCE: Moscow. Aviata!omay"y im:titnt. Trudy*
. anterny* gvarkhw’fao}dlm:chwm; {Buper-hijgh trequ
oo, ey s,

B e
5B (¢
8/1535//64/

enc

. AUTHOR: D
H R e

TOPIC TAGS: :mtonna
beam poeitiontn |

ABSTRACT: The ewitching melhnd (otherwise calle:
“eontrol is applicable to linear ajyi surface antenra a
of Intlividual radiating elements &1 form, fa the agg
‘| eontrol in antennas of tils type, e normally emplo
- connected to the fesder nystem whick drives the radi
trical scanning nystems the requlied phase shift of ¢
" | for exxample) is detarmined by thy control aurrent, i
_ exsideration for the individuai ey rrent-phase chara
Atiention is called fo the fact that, in the prnctical 1t
sorious difficulties are encountorid because of fustal
i Cord  1/5 o

L.
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P8, Profeseor, D, B, Zimin, Ergineer X |
e T T
+ 10, 169, 1064. Skantruyushohiye
ey sisanning antennas), 124-158 :

_‘auper.lngb' ’frequeﬁ.cy. switching mntemté.. '

I-the "'commuiation methsd' "} of beam : -
rrays which consiist of a large number i
regats, the antenna beam. For beam '

y8 8 eystem of tandem phage-inverters,
#tore. Tho authors note that in slon— R
ach individual phase-inverter (ferrite, : -

he amplitude of which must be set with P
bteristies of esch-phaso-inverter, o
nplementation of yuch systams,

?!th {especially tomperatu-e

T
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 ingitability) and no-identity of thasu-invirter characteristics, high losses, und instability
- s non-idisntity of refloctions from the invertars, ~All thess factors are also present in
- syistems of discrete control, ‘when & number of separat working polnts are used on the
jphuse-invertsr respongs curvei. -The switching msthocl described intis article reduces
i |+ the difficuliies in the formation of nArTow scanning beains. The principle of 'commutation
| seunning” is described, and it I3 pointed out that this method of scanning consists in the
- | eliminaton of tandem phase-inverters, with boam sontrol reduced to 2 series of extromely -
‘|- siniple operations involving the switching on and off of the radiators or of specific branches
of the feeder system (that is, the transmissior, Hre unit). A system of commutators or
“swiiches is ersployed in place ¢’ the phage-inverters. For forming and controlling the
besan on an antenna section Jj| /% in length, the authors note that a definite set of radiator
phases is required; it is by menas of the sele¢tive connisction or "cutting in" of these latter:
oioments that the beam may be positioned in the required direction, with scznning achieved
- { by varying the alternation of thy commutators ox ywitches in the "on" and "of["" position. :
~|. The stability of these nystems dirives from the fact that the controlled elements of the -
- radiators operate in the switchiz g mode, with unly the two extreme reglons of their re-
sponse curves employed. Ths following fundaisental types of commutation antennar,

- differing in the manner in which the phass set |e formed in the aperture, are discussed:

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00031022(
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1) en array consisting of soveral close piralle] bixs of the switched radintors; 8) sn
#rray of radiators driven from s pingle w veguide through switchable phese-shifters: 3)
bn array of switchable radiators iirrangst] on a pirgle witveguide at a short distancs from-
one mnother. The suthors desorile the siritehilg nequerice of the commutators during the
| scanning procens for each of theus basio intantn types.  From the explanytions given in
the puper 1t follows that the distinguishing {saturen of svitshable antennas are: 1. A dis-
Tuption of the lnearity of the phane distributior, lpading, in a general case, to radiztion
| Dattern distortions, a proliferatinn of lobes and a reduction of antennu efficiency; 2. P
'Jumping of the beam during scanning. It Is noted ‘hat the character of the phase error dig-- -
| -tribution and, consequently, the nediation pattern of the antenna depend on the methol by . ¢
‘which the set of phases is formed, betause of wlich the properties of antennis of various -
| types differ somewhat, oven if thelr phasy sets 1xo equsl, and require individual examina. .
| Heon. Moreover, the phuse error distribution 1y generally non-periodic, and the radiation '
~paitarn of a swilch~type antenna ciin bs precisely detorniined only by numerical comguta- - x
Uons. For this reason, the authcr's outline meftode for a preliminary estimation of the |
- railuction in antemna effiziency duting commutaion scanning, es a funotion of the phage | e
. exrror, with any method of phase-set formation. - An estimation of directivity patte=n dis- e
. tortiens at small and large angles of beam devistion is slso given. Meothods are pr~posed
- for roductng the-phase arror and the lovels of spuious rradiation. The sector of single- ~2:
besm scenning is determined, ‘adclitional pertinent paraxnetors ere disvussed and expres-
Cord 8/5 : ’ ' i S T el R - R

e P SR et N

Ve T
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slons are obtained for their determination. Requireinents are cited for the pitch of the
radiating elements and the phase lag of the excjting ‘vave, as well as for the operational
-spend-of the commutators o swiiches used. The results of precise pattern calculaiions,
as performed on 2n "Ural” compater nsing forriulae obtained in the yaper, are presented. L
-1 and interpreted. An analysis 18 made of the phenomenon of beam "jumping" duting scann-;
_ing. 'The following are the general conclusions reached by the authors: 1. In commutation | .:
-| scauning, phase errors axipe wiich are determined by the set of phases of the radisting B
elements nnd which, in a gemeral case, lead to a reiluction of antenna directivity, the ap- o
peavance of spurlous beamsi and iin iricrease bi the renctive power of nenr-wave fielids. R i
| 2, 'In a switchabie antenna a single-beam raidiaton and scanning mods i3 possible, In :
 which the spurious bemns, caussd by the phase erriry, are removed '"bayond the horizon" :
‘and affect only the resctive field of e antenns, while the directivity and pattern remain . ¢
- almost unchanged from those of &n ideal antennn.  ‘V'o achieve this mode, the phase error P
period must be small; that is, the phise erreis muyt change rapidly along the anteniia. LT
, “Thie condition leads to the requirement of snaall raitistor pitch and a large delay or lag
1 in the panse velocity in the driviag wiveguids. 3. [n commutation scanning, the benm is
| displaced with small junps, the magnitude of whicki in less than the boam vridth and de~
gzr;efasas uﬁe the number of ¥adintirg elements {ncrenses. Orig. art, has: 15 figures nnd

. 4/6 =
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o “array, phase shifter
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AUTHOR: .iDerybgin, ,L.v N. (Dczuétoi»c‘;f,t_echn:‘!cavl s;clences, Professor)

. TITLE: The eff iclency uith whichm;annim; antunna -rarrays(may be "sectionalized!

P ‘ BT : B B e .
- SOURCE: Moscow. Aviatsionnysy institut, Trudyd, no. 159, 196k, Skaniruyushchiye
~antenny* sverkhvy®sokikh:chastot {Super-high fiequency scanning antennas), 273~2872

."__Ti\)PIC_TAG:i: antenn’a'tha?;‘w{," fre,i;t:tgf:ié'y s;apnhlngi_i,"superhlgh frequency, antenna

) ! A S R ,
" ABSTRACT:  The author considers-the different techniques employed in the electricul
and electromechanical scanning of ‘the bepm of antenna arrays over a wide range

-of angles. The controlied phase shiftersiwhich are almost always used in systems
of -thls type inevitably :impais: the-bssic charadteristics of the antenna (efficien-
cy, noise temperature, gain, resolution, side l'obs level), this being particularly

- true in the case of electrically controlliad shifters (ferrite, semiconductor or
plasma). Attention is also calied to the complexity of the control system, which

- necessarlly Increases as| the dimensions of the antenna grow larger, as another ]

. Factor limiting the capabilities of tcanning antenna systems. [t is pointed out
that one of the methods which may be used to inprove the characteristics of

‘Card 1/3 o - S
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scannlng arruys is thelr "sectionﬂllzatlod" that s iy the division of the array
_into a series of identical 'scanning sect!ons, phase-coupled by means. of ‘a supple~
' ‘mentary system of phase shifters, - It {s emphaiized that "'sectionalfzation" is not
- to be regarded as. a univirsal method capable of improving all the characteristics
of -the antenria, but ra!hur as a compromise measure, permitting the improvement of
. soine at the expense of okhers. For examplie, this may increase the efficiency of
- thi sntenna at the expenue of complicating Its control system, and vice versa.
Nonetheless, by means. of ”sectlonailzatlon", o considerable effect can be achieved
with regard to Increasiny the dimensions of scanning antennas. In this article,
certain possibil!t!es inlierent in the "%actionallzlnw' technique with respect to
increased size are considered for linear:scanning an:enna arrays. Sectionalization
. for an assigned maximuminumber of series~connected phase shifters and for an
assigned maximum number: of control signdis Js-dlscusved for one- and two-layer
arrays, and a binary arringement is proposed. The problem of the optimal arrange~
. ment with both of the abive-ment Icned parameters assigned (that Is, number of
."shifters and number of control signals) iIs analyzed, and a table is glven indicat-
~ ing the number of radiators in optimal arrangenents as a function of both of these
factors. The article concludes with a discussion of certain considerations which,
in the view of the authoir, should gulde Lhe chulce of the ''sectionalizat!on' scheme
adopted. - Drig. art. hasu_ 2 tabl¢s, 3 flgures and 15 formulas,

T CU"‘ ) 524'3
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. AUTHOR; b.x-yugm} L. N. (Active member); Zimin, D. B. (Active memberj
. TITLE: Switching n\.qfhod of steering array beams | |
?soun’cxa: Radiotekhnika, v. 19, no, 3, 1964, 25-33

: ‘_I’OPIC TAGS: radio, radio ante;ma. beam antenna, beam antenna steering,
' - antenna array, beam antenna switching #teering, pencil beam antenna

:ABSTRACT: A set of phase shifters ig conventionally used for Steering the beam
. . of a multielement antenna array. Temperature instability and diversity of the
- : characteristics of (ferrite) phase shifters hava been serious drawbacks in
" | operating thig type of antenna, L, N, Deryugin's. switching method (Author's
. Certificate no, 662448 of 11Apr60) is claimed to alleviats the difficulties of _
, shaping a pancil-type steerable beam. I this method, a set of switches (""semi-
conductors; ferrites, etc. ") controls, on an, on-and-off basis, the currents in the

Cord 1/2
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" individual radiators or feeder-system branches. Within a half -wave gection of

. the array, a set of fixed radiator phases is pProvided, and the required direction
~ of the beam is achieved through selective switching, By changing the gequence of

" the on~off positions, 8canning can be effected, These types of linear switched
antennas are considered: (1) an array formed by a few Parallel rows of switched
' ' radiators; (2).an array of radiators excited from one waveguide via-switching .

phase shifters, and (3) an array of switched radiators clossly placed along one
waveguide. A reduction of the antenna directivity, radiation-pattern distortion,
and spurious-beam levels inherent to the new method are theoretically evaluated,
Orig. art. has: 7 figures, 8 formulas, and ] table,
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- TOPIC Tacgt' two mirrq;.nntannniggfase'qrrotﬂcompenaation

ABSTRACT: Yo reduce phase etrogpiin thq
mlrrnr-antenna and innrmade.thnfppssibility of increasing antenna gafin,
the small mirrer is divilded into ﬂutomaqically adjustable sections; the
automatic phasing syslen has a4  hif-field phase feedback circutt through
the space betveen the rirrors, -Afbiock,aiaswnm of the:artenns g shown
in Pig. 1 of the Eanclosure; Ozig, art, hast 1 figure, {Dw)
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